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Y.{e6uas nporpaMMa yr{pexAeHu, o6pa:oeaHur rlo yue6uofi AHCuTnJII,IHe

<MeAuquHcxa, Lr 6uororu.{ecKa.,r Su:nxu Anfl cneuuanbrrocru 1-07-091 1-06

<fle4uarpr.rD pmpaiorasa Ha ocHoBe yue6noro rrJraHa yqpexqeHur o6pasoBaHnr rro

crIeUIirEuIEHocrH 7-07-0911-06 <<fle4uarpu.t>, yrBepxAeHHoro 27.06.2023,

perucrpaur{oHHbrft Nq 7-07-0 9 | l -06 I 2324.

COCTABI4TEJIII:

M.B.fomqen, sane4yroqufi xa$e4pofi MeAr4ur4Hcxofi v 6raororuqecxofi Qusr.rxu
y{pexAeHu, o6pa:onanux <Eenopyccxufi rocyAapcrseuHrlfi MeAI,IIIHHcxuir

yHr{BepcuTer), KaHAHAaT {usuxo-uareMaruqecKl4x HayK, Aolre HT ;

IrI.O.Me.qBeAeBa, AorIeHr raSe4psr MeAprrlr,rHcxofi v 6uororu.recxofi Qn:axra
yqpexAeHu, o6paronauza <Eenopycct<wi,r rocyAapcrseHHrrfi MeAr.rrIHHcxuit

yHl{Bepcurer), KaHAHAaT $ usuxo-rr,rareM arH q ecKl4x HayK, AoIreHT ;

JI.B.KyxapeHKo, AorIeHT xaSe4pu MeAlrrllrHcxofi kr 6uororu.{ecxoff Su:rarra
)rqpexAeHlrs o6pasonanur <Benopyccruft rocyAapcreeHHHfi MeAHuprHcxui,r

yHr{BepcuTer)), KaHAr{Aar Susuro-vrareMarr4r{ecKr4x HayK, AoIIeHT ;

O.H.Eenax, AorIeHr xaQe4prr MeAurlr,rHcxofi u 6uororu.recxofi Qusurxr,r yqpexAeHr4s

o6pasonauux <Eenopyccxufi rocyAapc'rseuFmrfi Me.(14uI4HcxIafi yHI{BepcI4Ter)),

KaHAr4Aar S rEs raro-rvrareMarr4r{e c Krrx H ayK, A oII e HT

PEKOMEHAOBAHA K YTBEPXAEHT4TO:

KaSeapofi MeAr4rlr,rHcxofi 14 6uororzqecxofi $n:nxu yqpexAeHuq o6pa:onaHur
<EenopyccxIEfi rocyAapcrneuuufi MeAI{qI4H c xn fi yH H Bepc l4rer))

(upororon J\b 10 or 18.05.2023);

Hayuno-rraeroAurrecKuM coBeroM yr{pexAeHHs o6pasoaauzx <Eeropyccxuir
rocyAapcrnennufi MeAI,IIII4H cxui,t yHl4Bepcurer)
(nporoxon ]llb 6 or 27.06.2023)
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II O.tr C H IITEI bHA.fl 3AIIU CKA

<MeAraquHcKaf, Lr 6zororuqecKiur Qu:uxa> yue6uar- AHcrInrrnHHa
ecTecrBeHHo-HayqHoro MoAynr, coAepxaqaf, cHcTeMaTr43r4poBaHHbre HayrrHbre
3HaHIIfl o6 o6ulux 3aKoHax 6uoQnsr.rKu rrpr,rMeHr{TeJrbHo rc 6uocr4creMe, a raKxe
Marepuan, ueo6xo4Iavrufi Anfl kayqeuprfl rrpr{HrlurroB ycrpoficrna MeAr{rlr.rHcxofi
amlaparypbl kr [paBI,In ee 6eeouacHoro prcrroJrb3oBaHus 1.nfr perrreHg,
upo S ecclEoHarrbHbrx 3aAarr.

I{enr yue6Hofi Arlcq}IlnuusI <Me4r{rlr{HcKar u 6uororurrecKas QrEsuxo> -
Soprr,rrapoBaHne 6asosofi npoSeccuouamsofi KoMrrereH\Ltr4 Anfl npr.rMeHeHvfl 3HaHufl
o6 o6u{rzx 3aKoHax 6uo$uzuxu, npr{Hrlr4rrax SyuxqzoHupoBaHrl.rr MeAr{qr.rHcKoro
o6opy4onaHurfltrpw ALrarHocrHKe r,r neqeHuz sa6oresauuiry Aerefi Lr noApocrKoB.

3a4aun yre6Hofi ALIcIII4[nI4Hbr <MeAarluHcKaf, v 6nororuqecKa, Quaura>>
cocroqr n QopuupoBanvrLr y cryAeHroB HayqHbrx 3HaHuir o Qu:nuecxttx kr Szsnxo-
xLIMlIr{ecKI4X rIpOqeCCaX, npoTeKaloulr{x B xHBoM OpfaHH3Me, MeTOAaX rLIt
I{ccJIeAoBalf.Lrfl, t4 otrvcaHl/^fl, Qusz.recKr,rx ocHoBax coBpeMeHHbrx MeroAoB
AI'IarHocTHKLI cocToflHufl opraHl{3Ma rlefloBeKa, yMeHuit u HaBbrKoB, Heo6xo4utuux
An, peue lr^ur. Me Ar4xo-6zoloruqecKr.rx 3aAarr.

3nauut, yMeH:afl , HaBbIKkI, lonyqeHHbre rrpIa Lr3yqoauv yue6nofi Ar.rcqurrnnHbr
<Me4uqraHcKa-f, u 6IaoloruqecKa.f, Susuxa>, ueo6xo4uMbr An.f, ycleuHoro H3yrreHr4f,
cJleAyloqux y're6ubrx AI4cUurIJIuH: <HoplaanbHafl @uauolorut>>, <<flaronorr{qecKa,
Suauolorur>>, <MeAuuuHcKaf, peaiutttrra\vfl. QrEsrEorep arrLtfl>>,

<O$ranrMoJrorr4fl), <Jly.renafl lvatHocrr{Ka H nyrreBafl Tepa\Ltx>>, <<Pa4r,ra1iaoHHafl Lt

3KOJrOfHrreCKiUr MeAr,rrIr4HD).

CryAeur,
AonxeH o6na4am cnegyroulefi 6asonofi

KoMllereHquefi: [pI4MeH{Tb ocHoBHrre 6lro@n3trqecKpre 3aKoHbr u raaHLrfl o6 o6qux
rlplz HIII4rIax Synxq[oHnpo Ba Hprfl Me At4rIHHc Koro o6 opy4o a aHr4fl An, p e tue Hprfl 3a1aq
upoQeccuoualsnofi le{TenbHocrn.

B pe3ynbrare r3yrreHu, y.re6Hofi Aucrlurnr{Hbr <Me4uqr,rHcKa.f, u
6uororu.recK€ur Su:ura> cryAeHT AonxeH

3HATb:

o6nlne 3aKoHbr Sr,r:uxra h 6uoSuzuxu, nexaqr4e B ocHoBe rpoqeccoB,
lporeKarcrqrrx B opfaHr{3Me qeloBeKa;

xapaKTepvcrurKLr Su:zvecrzx Saxropon, oKasbrBaroqr4x no:4efic:rnue Ha
opraHH3M qenoBeKa Ia 6uo$ uaI{rIecKI,Ie MexaHr.r3Mbr raKoro nos4efi crnur ;

Ha3HaqeHrle, ocHoBbI ycrpoficrBa h HcrroJrb3oBaH:afl orAenbHbrx o6pasqon
MeAHTIHHCXOfi arnaparypbr H TexHprKy 6esoracHocrH npra pa6ore c uefi;

$zsuvecrue MeroAbr r4ccneAoBaHr4-s BeruecrB 14 sBrreHlrfr npupo4rr;
yMeTb:
IloJlb3oBarbcfl ocHoBHbrMr,r r43Mepr4TeJrbHbrMlt npu6opauu ;
HccneAoBarr Qrasr,rqe cKr4e csofi crna BerrrecrB ;

Ar,rcru{rrJrr4Hbr,

Marepr4urna yue6nofi
npo$eccraoualrsofi

pa6oram na Susrl.recrofi MeAr4rlr4Hcxofi arraparype;



BJIaAeTb:

MeTOAaMr,r onpeAeneHr4.rr

6uororuqecKr{x o6rerron;
Quszvecxux xapaKTepprcTr{K

4

pa3nI,IqHbIX

HaBbIKaMTI rIcrIoJIb3oBaHHfl orAenbHbrx o6pasqoB MeAr4rlr.rucxofi alnaparypbr.
B paMKax o6pa-:onareJlLHoro rlpoqecca no 4annofi yue6nofi AHcrlr{rnrzHe

cryAeHT AonxeH npuo6pecru He roJIbKo reoperur{ecKr{e 3HaHLrfl, npaKTuqec1r,re
yMeHu.f, I'I HaBEIKLI IIo cnelll{€LrrbHocrH, Ho r{ pa3Br4Tb ceofi rleHHocrHo-flr.rqHocrurrfi,
AyxoBHbIfi lorenqraal, cSopMl4poBarb KalrecrBa [arpnora H rpaxAaHvr1a, roroBoro
K aKTHBHoMy yqacrnrc B 3KoHoMr.rqecxofi, lpor,r3Bo.qcrseHHofi, coquiurbHo-
KynbrypHofi u o6rqecrBeHHoit xulau crpaHbr.

Bcero Ha I'I3yqeHIae yve6Hofi 4racqzrrJprHbr orBoAr,rrcq 108 axaaeMr4qecKr4x
YacoB. Pacupe4eneHlle ayAI,ITopHbIx r{acoB rro Br,rAaM za:asruit:8 .racos lerqufi (n
roM rrI'IcJIe 3 qaca ynpanlreuofi caMocrof,rersuofi pa6omr (yCP)), l0 qacoB
la6oparopHblx zantxruit, 26 qacoB [paKTr4rrecKr{x zauxruit, 64 qaca
caMocrorrelrnofi pa6orrr cryAeHTa.

flporraexyroqHall arrecrallu, [poBoAurcfl B coorBercrBr.rg c yre6HrrM rrJraHoM
ro c[equarrbHocTr.r n sopue 3arrera (1 cerraecrp).

(Dopua ronyrreHux o6pa^:on a:ailfl - oqHaf, AHeBHaq.

PACTIPEAENEHIIE EIOAXE TA YTIEEHOI O B PEMEHI,I
IIO CEMECTPAM
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TEMAT I,{ LIE CKM IU TIJIAH

HauueHoBaHHe pa3Aena (rerr,trr)

1. BneAenue B Sn:uvecxufi
npaKTHKyM. Arcycrnrca. 3nyn u

Ko:ru.{ecrBo r{acoB

ayAr4ropHbrx 3aH{rufi

AlIafHocTHKe rr

1.1. Bnegeuue B $usuuecxuft na6oparopunfi
rrpaKTI,rKyM. Mexanu.recKr4e role6auug H BoJIHbr

1.2. Axycrzxa. Xapar<repvc'tvtKu cJryxoBoro
ouyueHilr. 3nyr, ynbrpa3ByK yt znQpa:ayx B

AI{A|HOCTI,IKE I,I

2.M JIflDHac Ou3uKa
2.1. -flsreHIae [epeHoca B xr4AKocrflx. OusIa.recrl,re
ocHoBbI r H reMoAr,IHaMI{KI{

2.2. B.qsxocrr xr4AKocrLt. MeroArr o[peAeneHr,r,
BT3KOCTH Xrl4rOCrefi
2.3 flonepxuocrHrre
xoeQSzqzenra
xra4rocrefi
3. BuoQu3rrKa KJrerKrr. .fnrerrtlc [epeHoca il

[poueccbr B 6uonornqecnlrxQusnvecrcne

4. 3.nercrpurrecKue flBfleHtlq B opraHlt3Me rreJroBerca,

SrenTprlqecrclle MeroAbr norgeficrnnR Lt

lrccJreAoBaHItfl
4.1. OugrE.recxue ocHoBr,r sJreKTpotpa$uu rxanefi u
opraHoB opraHr,r3Ma qeroBeKa. OcHosH
oJreKTp oKap4aorp a$ uu. O npe4e,'r eHr.re aMrrJrr,rry.uHbrx r{

EHHbIX rII4O

4.2. 3rexrponpoBoAr{Mocrb 6rEororn.recKr,rx rxaueft
npu [ocTo.f,HHoM rr [epeMeHHoM SJreKTpl{qecKr.rx ToKax.
I,IureAauc
4.3. Bo:4eitcraue Ha opraHr,r3M BrrcoKor{acrorHbrx
ToKoB [r SneKTpoMarHlrrHbrx nolefi. Irleyueuue MeroAoB

br An-[ BblcoKorracrornofi Tepanrrv

5. Perucrpaur{fl 6uoQusnuecKrrx napaMerpoB.
TepuoereKTprrqecK[e flBJrenrrs, Hx rrcnoJrb3oBaHue
B Aarq[Kax. llsyveuue 3JremTpuqecKlrx AarrrllrcoB
TEMIIE

6. OuruqecrcHe MeroAbr uccJreAoBar^ilfl tt
no:geficrnue u3ryrleHueM orrrr.rqecKoro Arra[a3ona
Ha 6uororuqecKrre o6renrsr. 3leueHru QuruxH
ATOMOB II MOJIEKYJI

ra60paropHbrfi
yJrbTpa3ByK B

,BJreHVr. Me:rogu o[peAeJreHu.,r

noBepxHocTHoro HaTflxeHV,

2

6.1. 3ne MarHI4THbIe r<o.ne6auux LI BOJIHbI.



Bo,rHoesle csoficrea cBera. IIo[s IIt4' CBeTa

6.2. 3aronbl nofnolqeH:ag Lr pacceslzts cBera. OcHosBr
LI LTI4 U

6.3. feouerpr.rqecKa, orrr{Ka. pe$paxrorcrprr.
OnpegeneHr4e KoHUeHTpaUIEu pacrBopoB c rroMorrlbro
peQpaxroMerpa. Ilpranqrauu eororoHHofi orrrr.rKr,r.
3u4ocronua
6.4. Orrcvtqecxa, Mr,rKpocxouz.s. OurvqecKa;{ arrr"rl
rna3a. e ocHoBhr
6.5. BrruyNgeHHoe r..r3JryqeHr.re. Jlasepu. Csoficrsa
JriuepHoro r,r3ryrreHur. flpunaeueHue na3epoB B
MCAI,IqI{HC

7, llorunzrpyrcure r3ryqeurs. Ouronrr
A03rrM tl
7.1. Topruo3Hoe r4 xapaKTeprrcrnqecxoe peHTrerora*oi
pr3ryr{eHue. Csoficrsa peHTreHoBcKoro r.r3ryqeHr..r, u ero
rrcrroJrb3oBaHr,re B MeAr{ UV He

7.2. PaAraoarrprBHocrb. 3axon paAr4oaxTrrBHoro
pacrraAa. Pa4uonyxJrr{AHhre MeroAbr Ar{arHocrr.rKr{ Lr

esoft

flos uu erp il fl , uont43ttpyro u e ro u3JTyqeHr4r. Merogu
IIX I,I3JI Hl4t4

Bcero qacoB:



c oAE pxtAHrrE yqEEHoro MATEPI,IAJIA

BseAeu[e n {usuqecrcufi .rra6oparopurrfi npar(TrrKyrvr. ArcycruKa. 3ryrc u
yJrbTpa3ByK B ArrafHocTHKe rr TeparrHtr

1.1. BseAeHHe n Quruuecrcnfr .na6oparopuufr rpaKTrrKym. MexaHHqecKHe
xo.ne6auufl [I BoJrHbr

Polr, 3a4a,ur4 H Mecro Susuvecrvx u 6uoSrasn.recKr,rx zrua:auir B crpyKrype
rIoAroroBKI,I cueIIIa€ITITICToB B o6racru MeAr.rrlr4Hbr. flpannna pa6oru r,r rexHr4Kr,r

6esouacnocrn B Qrasuuecxofi na6oparopuu. flpo6rerraa o6ecneqenas
oKcrlnyararlnonnofi 6esonacHocrz MeAzrlr,rHcrofi TexHlrKr,r H gJreKTpr4qecKprx cxeM.

MexanuqecKlle xore6aHuq. fapvronuqecKr.re xole6aHra.s. Cno6oAHrre v
3aryxaroque xore6aHIa.fl. Brtuyx4eHHbre xore6aHux. PesoHaHc. MexaHr4qecKr.re

BOJIHbI V ltx xApaKTepLI CTLIKU.

1.2. Arcycrr{Ka. XaparcrepucrrrKrr cJryxoBoro orqyueHrq. 3nyrc,
yJrbrpa3ByK H uuQpasnyK B ArrarHocruKe rr reparr{H

@ugz.Iecrcue xapaKTeplacrrlKlr 3ByKa. XaparrepvcrkrKLt cnyxoBoro orqyuleH[r
Lt ptx cBr3b c QI,rsuvecKLIMr.r xapaKTeplrcrr,rKaMpr 3ByKa. Axycrzuecrufi r,rMneAaHc.
3axou Be6epa-@exHepa. @uezqecxze ocHoBu pa6oru anrapara Bocnpprrrra, 3ByKa
(yxo .renoeexa). ArcycruuecKlre MeroAbr HccneAoB anilfl, B MeAr4rIr4He.

l{:.r,ytaretu Lr npI{eMHI4KIa ynbrpa3ByKa. flpnuqznrr ynbrpa3Byxonofi
AHarHocrI{KI{. I4cuols:oBaHl{e ynbrpa3ByKa B reparrr4u, xupyprrar.r. I4nSpa:nyx.
Oc o 6 enHo crr{ Aei4crsufl, uu Qpa:nyKa Ha 6uororu.{ ecKr.re o6re rrrr.

C ssru e c rleKTpanrnofi xapaKTep r4crvKt4 yxa Ha nop o re c Jr brrrrr.rMocrr4.
2. Mo.nercyrfl pHaq Qusurca
2.1. flueuue [epeHoca B xnAKocrqx. @rlsrqecrcl,re ocHoBbr rrrApo- tt

feMoAItHaMHKrr
YpanneruEe Bepnynnv. Bqgrocrr xr,rAKocrr{. YpaaueHrre Hrrcroua.

HrrorosoBcKl{e 14 HeHbroroHoBcKr4e xr.rAKocrr,r. Teqesue sssrofi xr,rAKocrr{.
(Doprr,ryla flyasefinr. fuApaBJll4rrecKoe corporuBJreHue. Jlauunapuoe v
ryp6ynenrHoe rerreHue. I{uclo Pefinonr4ca.

Pacupe4eJleHlre plaBlIeHvrfl Lr cKopocru KpoBH B cocy4r,rcrofi cracreMe.
Peoror[.IecKl4e csoficrna KpoBr{. @axroprr, Bru.rrroque Ha Bf,3Kocrb KpoBH B

opraHl43Me. Mero4u oIIpeAeneHI4.,I AaBneHr,rf, v cKopocrr{ KpoBoroKa. Polr
3Jracrr.rr{Hocrr4 cocyAoB, [ynbcoBaf, BoJrHa. Pa6ora 14 MorqHocrb cepArla

2.2. Bssnocrb xlrAKocru. MeroAbr orrpeAereH uq Bfl 3Kocru xcuAxocrefi
MeroAu Croxca, MeroA Ocrnam4a, poraquounufi MeroA. Vcrpoficrno

BHcKo3LIMerpa OcrsanrAa. Onpe4eJreHHe c ero rroMorrlbro Bf,3Kocrpr raccle4yeuofi
xI4AKocrI,I. LIccre4oBaHV e 3aBr4clrMocrtl B.s3Kocrt4 xr4AKocrr{ or reMrreparypbr.

2.3. floaepxnocrHble rBfleHuq. MeroAsr olpeAeJreHrrfl xoaQQuqreHTa
rroBepxHocrHoro HarflxeHuq xuAKocrefi

Cyrqnocrr $rzsuuecKoro flBrreHvrfl rroBepxHocrHoro HarqxeHux. Koa$Qr4rlr,reHr
rloBepxHocrHoro HarrxeHr4f, r4 MeroAbr ero orlpeAeneHuq. Kanl4nnf,pHbre qBJreHr.r.fl,

vtx 3HaqeHue s 6uorrorl4r{ecKux cucreMax. laereHr4e noA r43orHyrofi uonepxHocrrro
xI4AKocrI4. (Dopirayna Jlanraca. fasosas eM6oru-s. flonepxnocrHo-aKrr4BHbre
BerrlecTBa



3. EuoQll3trxa KJIerKrr. fleilelnus flepeHoca H QusuuecKrre rrpoqeccbr B
6uoloruqecKux ruena6pauax

MonexynflpHafl opraHl{3ar];rrfl Lr MoAenr4 KneroqHbrx rraeu6paH. @usuqecxue
cnoficrsa 6prororu'IecKlax rr,rerr,r6pau. IlaccusHufi u axrunsufi TpaHc[opr BerrlecrBr{epe3 6uororu.{ecKr4e rueu6paurr.
rpaHcnopra. Ypanuenur HepHcra
IIOTeHIIIIZUIa IIOKO.'I KJIeTKLI.

MexaHrasN,r reHepaqur4 [oreHrlr,r€rJra
PacnpocrpaHeHr,re [oreHrlr4ana lei,rcrsur, rro
aKcoHaM.

4eitctnur,, eto ocHoBHbre Sa:rr.

4. S.nercrpuqec*I{e flBJreHItr B opraHH3Me rreJroBe*a, SJrer(Tprrqec6ue
MeroAbr nos4efi cr rilfl Lt rrccJreAoB ar.Hfl

ero xapaKTeplrcrr,rKr4. 3lexrpnvecxufi Ar.r[onb.
,.(ranolr B gneKTpuqecKoM rroJre. flulonrurrfi
reHeparop cepArla. IloHsrue o Mynbrr4[one.

Mareuatr4r{ecKoe orII{caHue rraccrrBHoro
vt folr4ruaua Xo4xxuna Karqa 1.nfl

6eslazeruHoBhrM V MLIeJII4HOBbIM

4.1. (Dugl{qecKrre ocHoBbI 3JreKTporpa{uu rmauefi u opraHon. Ocuonrr
sJreKTpoKapArlorpaQunr. Onpege.neHne aMrrJrrrryAHbrx H BpeMeHHbrx
rrapaMerpoB sJreKTpor€pAuorpaeuu

SnerrpIE.recKoe IroJIe 14

3rercrpravecKoe [oJre Ar{rronr.
gKBr,rBaJrenruufi 3neKTpr.{rrecxprfi
OcHosrr 3neKTporp a$uv opraHoB.

3nerctpoxap4Iaorpa$ul. Teopzx 3fin:rxonena. Cran4apr:uue orBeAeH[f,
3fiurxoneua, ycl4neHHble yHllronrpHbre v rpy.qnrre orBereHr.rr. (Doprr,rnpoBaHr4e
sy6qon sneKTpoKapAl{orpaMMbl, ux cBq3b c @zsuoJrort4rrecK}rMr{ [poqeccaMr{ B
Mr.roKapAe. 3nerrpocrr.rMynrqu, cepAua.

4.2. Slerrpo[poBoAuMocrb 6uorornqecKrrx rrcanefi rpt1 rocroflHHoM rr
rrepeMeHHoM 3JreKTpuqecrcHx roKax. llrr neAanc

3lexrpogBl4xylqa.fl ckrlra rrcroqHr.rKoB roKa. 3aron ONaa s arn$SepeuquagHofi
Qopvre. 3nexrpzvecxufi roK B sneKrponr{rax v ra3ax. 

-O1e*rpo6ope3.

farrsaHz3a\r4fl. 3nexrponpoBoAHocrr 6uororr{rrecKr4x rrauefi 14 xr4AKocrefi Ars
Ilocrof,HHoro roKa. flepnuunble MexaHI{3MbI geficrnux rrocro;lHHoro roKa Ha xgByro
rKaHb. flolxpu:aqIEx rxanefi. flepeuenuufi ToK. llolHoe colporr4BJreHr,re
(uuue4auc) B IIenI, c nocneAoBareJrbHbrM coeAr4HeHr4eM pe3r{cropa, KaryrrrKr{ H
KoHAeHcaropa. I4uueAaHc 6ttonorl,tqecKllx rrauefi. 3xsueaneHTHaf, sneKTpr.rr{ec6af,
cxeMa xunofi TKaHLr. oqenra xr.r3Hecrofirocrz rrauefi. peorpaour.

4.3. Bos4eficrnue Ha opraHlr3M BbrcoKorracrorHbrx rorcoB u
3JreI(TpoMarHIrrHbIx no.uefi. I4syvenue MeroAoB *t a[Ilaparypbr AJrfl
BbrcoKorracrornofi Tepa[t.rrl

@usu'{ecxl4e ocHoBbI BblcoKor{acroruofr Tepanr{r4 H gneKTpoxrrpyptat4.
Crpymypnar cxeMa arnapara YBtI-reparr:au. Tepanenruqecxufi KoHryp.
BosAeficrBlae Ha 6uoo6texrbl rIepeMeHHbIMI4 gneKTpuqecKprM rr MarHrrrHbrM rroJrrMr{.
Boa4eficteue Ha 6Iaoo6rerrrt gneKTpoMarHHTHbrMr4 BoJrHaMr.r. fluarepwux,
AapcoHBaIru3arJlafl, Al4arepMoKoaryr-srlr4.s, AuarepMoroMqfl. IrIccle4onaH6e
Harlpf,xeHHocrl{ IIoJIf, I4 HatpeBaHpre BerrlecrBa rroneM a[[apara VBg-repailvpt.



5' PerHcrpaqIrfl 6uoQusnqec*lrx rapaMerpoB. Teprroa.rreKTprqecKHeflBJIEHHflI IIX UCTIOJIb3OBAHIIE B AATqIKAX. 3;ICXrP,,..*,. AATqIIKI{TeMrrepaTypbr

o6rqas cxeMa cbeMa, nepeAarll4 u perilcrparluu ue4uxo-olroJrorprqecrofi
uuQopnaaqzu' 3lexrpo4rt lnfl cbeMa 6r.rosrexrpuqecKoro crrrH€ura. o6rquexapaKTeplrcrvKu 14 xlaccHSaKaIII4.a AarvLIKoB. TeplaoeneKTpr4qecKrre flBrreHkrfl BMeriLJUIax H nonynpoBoAHllKax. Teprvroilapbl I{ TepMrlcTopbr, t4x r{crroJrb3oBaHue Anf,t43MepeHpl reMrleparypbl. rlresosrexrpuvecrufi sQQLxr u ero npr4MeHeHr4e.
laruurcu B M.A,IIII{He: AarqItKI't reMrreparypbr reJra, AarqzKr.{ napaMerpoB cr4creMbr
AbrxaHLrr, AarqvrKkr napaM erpo B c epAeqHo- c o cyAzcrofr c pr creMbr.

3ner<rpzvecKl4 e MeroAbI rl3Mep e Hr.r.f, He3neKTpr4 qe c KLr x BeJrrr yr,rH.
6. ouruqecxue MeroAbr rrccJreAoB aHilfl Lt nor4eficrnue u3ryrreH[eMo[TlIqecKoro Alrarla3oHa Ha 6uoror[yecKlre o6rercrrr. Sreueurrr eusurcuaToMOB H MOJrer(yJr

6.1. S.nerrpoMarHrrrHbre rco.ne6auus
cBera. flolnpuraqnfl cBera

n BoJrHbr. BorHosrre cnoficrna

Ypanueuue 3neKTpoMarHurnofi BoJrHbr. LUxara 3neKTpoMarHLtrHErx BoJrH.Ecrecrsenuufi u lon[pusosaHHrtfi cBer. cuoco6rr [onyqeHu fl nonflpu3oBaHHoro
cBera' flonxpueal{I{'f, tIpI{ orpaxeH,I{ r.r [penoMJreHzrr cBera Ha Ar.roneKTpr{Ke. 3axonEprocrepa, rroJrrpor4Abr. 3axon Ma-urcca. drrrr.a*zur aKTr,BHocrb BeulecrBa.

oupe4eneHl4e K.HII.HTpaIII,I'I oilTuqec*r,r aKTr{BHbrx BerrlecrB rron-f,prirMerpoM.6'2' 3axo,rt rlorJrolrleHlrr 
^ pacceflHrrfl cBera. ocnonrr

Qororco.noprrMerp utr tt cnercrpoeoroMerpurr
3arou Eyrepa-Jla^a6epra-Eepa. rlirasarenr rornouleHr4, BeqecrBa, ero3aBI'IcI4Mocrb or AnuHbI BoJIHbI cBera I{ KoHrIeHTparI[u pacrBopa. Kos@SuqueHr

npollycKaHrI-f, pr otITI4rIeCKa-[ rrJrorHocrb BeulecrBa. Kontpzrarprr. ycrpoficrno
SoroslexrpoKonopilMerpa. Pacce.f,Hrre cBera. 3arou pene.s. HeSenorraerpr{r.

oup e4eleHl4 e KoHIIeHTp alluu oKp arrreHHhrx pacrBopoB S oro ron opr,rMerpoM.6.3. reorrerp,'qec*aq onrrrKa. peeparcror.rpr". onpeAeJreHreKoHrIeHTparIrr pacrBopoB c rroMoulbr, peQparcroMerpa. flprr11"rr",BoJroKouuofi oururcu. SHAocKonrrfl
feourerpraqecKaf, orITLIKa. 3axonrt reoMerpz.recxofi 0111116r.r..f,areuze [oJrHoro

BHyrpeHHero oTpaxeHl4{ cBera, [puHIILInbI soroxoHuofi orrTr.rKr.r, ycrpofrcrno
coBpeMeHHbIx sHAocKonoB. Xoa ny'refi B rpexrpanuofi npr{3Me. ycrpoficrno
peQpaxroMerpa. flpunqzubr BoJroKonnofi orrrr.rKr.r. 3Hrocrconz.s.

onpe4eneH,e KoHrleHTpar{r4r{ pacrBopoB c rroMoul'o pe@paKroMerpa.
6'4' onu'recrcaq MrrKpoc*o,,,,q. onruqecrcas crrcreMa rJra3a.EuoQuruqecmue ocHoBbr 3peHuq
JIuHsrt' (Doprrayna rosxofi JII{H3'I. Xo4 nyuefi s orrrlrrrecKoM Mt4KpocKole.

YserlaqeHHe I{ lpeAen pa3pelx eHkrfl orrrrarrecKHx Mr4KpOCKOrroB. @oprrayna A66e.
Yerone'Iecxuit rJIuI3 KaK o[Tur{ecKas cr4creMa Axxouo4 arrytfl. rJra3a.He4octarxu onra'{ecxofi crIcreMbr rna3a v ux KoppeKrlur. ocrpora 3peHur.r{yncrnureJlbHocrb rJla3a K cBery LI I{Bery. MexaHz:M aAanrarlrru rna3a r pa:ruvuofr

ocseqeuuocra. Euoonsu.IecKue ocHoBbr 3prrrenbHofi peqenquu. 
r- -------



t0
I4:naeperu4e lapaMerpoB MaJIbIx o6rexros c rroMorrlbro Mprr(pocKorra.
6'5' BrtHylI(AeHHoe r3ryqeuue. Jra3epbr. Cnofr crnu nrraproro Ir3JIyqeHHfl .IfplrrreneHrre Jra3epoB B MeArruHHe
Cnosrasnoe v BbIHyxreHHoe H3nyqeHne H ero csoficrra . LrrteepcutHaceneHHocrefi 3Heprerl{qecrllx yporrrefi. Ycrosu-f, ycvnelufl cBera. Tpex- uqerblpexypoBHeBuul aKTI'IBHa-s cpeAa. YcrpofictBo na3epos. Ha3HarreHge axrrzsHofrcpeAbl' crlcreMhl HaKaqK[ u oflrl4qecKoro pe3oHaropa B na3epax. Csoficrsana3epHoro l43nyqeHu'f,' I4cuonrsoBaHlae n€BepHoro vrcrry.vellfl B Teparrprg krxLrpy prr4u. 3leueutr Soro6 proJrorr{r4.

@oro6 v oJIorI4 qec KI4 e rlpoq ec crr. oc nonu Q oroAr.rHaMr,rqec rofr T ep ailr,u.
oupe4eneHl'Ie AJI,H'I cBeroBofi no**r ,*aproao u3nyqe Hufl c rroMorrlbroguQpaxqzouHofi perrerKr.r.
7. Vlorusr{pyrcque r3ryqe Hllrfl. OcHosrr Ao3rrMerpr.rr7.1. ToprvrorHoe u xaparcrep[cruqecKoe peHTreHoBcKoe [3JryrreHue.cnoficrna peHTreHoBcKoro [3ryrreH[fl Ir ero [crroJrb3oBaHrre B M.AITIIIH.
flpupo4a ropMo3Horo v xapaKTepr{crr{qecKoro peHrreHoBcKoro r,3nyqeHilfl.Ycrpoficrno peHTreHoscxofi JraMrrbr. cuerrp TopMo3Horo r43nyrreHr4, yr eroperynuponxa. XapaKrepucrr,rqecKoe r43nyr{eHr.re. 3artu Mosrr.r. 3axoH ocra6reHu.f,peHTreHoBcKoro r43nyyreHufl BeIrIecrBoM, cnofi [oJroBr4HHoro octaltrcsus.Jlznefinrrfr u Naaccosrrfi rroKa3areJrr.r ocra6reuu-fl. Bz4rr B3arrMoAe fi.crsnspeHTreHoBcKoro u3ny,qeHuu c BeIrIecrBoM. I4cuomsoBaHr4e peHTreHoBcKoro

I43nyr{eHI4' B ALIarHocrHKe kr nyuenofi Teparrul4. Ocnoasr peHTreHoscxofi
KoMrblorepHofi rorraorpaQurE.

7,2, Pa4uoarruBHocrb. 3axou paAgoaKTrrBHoro pacrraAa.
PaAuouymJrrrAHbre MeroA br ArrarHocrrrrcrr r{ .ny.lenofi Tepa trrr H

PaAzoaxrzsHrrfi pac[aA z ero BHArL 3neprernqecKrre cneKTprr o- u B qacryrrl,
raMMa-I43nyqeHu-f,' Oc,oanofi 3aKoH paAr,oaKTr,BHoro pacila&a. flepzo4tronypacnaAa' Axr[IBHocrb paAI4oHyKJII{AoB, eAuHrrrlbr e€ u:rraep elprfl. I4sl,reHeHze
aKTrIBHocrpI upelapara Bo BpeMeHu. YAeruHa.s, MaccoBaf, u noBepxHo cr11aflaKTuBHocrLI' XapaxrepLtcrt4Kr B3apIMoAeitcr:sus HoHra3rrpyrcq[x raaryueHufr cBeIrIecrBoM' Pa4uouyxnl4AHble MeroAbI AuarHocrt4Krr: raMMa-xponorpaQux,
ronorpa0ua, rIo3I'IrpoHHo-3MI{ccr{oHHa-,r rorraorpa@ux (IIOT). pa4nonyx nu*Hafl
TepailLrfl.

7-3. fiosuMerprrq rroHr.r3rrpyrcqero H3ryqeHufl. Mero4rr
HoHrr3rrpyrcq[x ur.nyueunfi

pefrrcTparlHrr

IIou o rqe HHafl , gKc rro3 r{rl vtol*afl , SKBHBIIIEHTHA' AO3br.'LtDalr) Jr\rrr.rD.1Jl\rilLlldrt A()3bl. LBr3b MexAy HLIMId UeAI{HrrubI Lrx I{3MepeHufl. Molqnocru Ao3. 3QSexrzBHafl oKBHBaJTSHTHa{ Ao3a.KoeSSzqrIeHrbI paauawoHHoro pl,cKa. Konnexiu BHafl Ao3a. Mero4rr per,crparl,u
I'IoHH3HpyIoqI4x l43nyqeHl4fi. YcrpoficrBo Ao3nMerpoB Lr paraoMerpoB, rpeKoB6rx
AereKTopoe' EcrecrseHHrrfr LI rexHoreuHufi palkrar\uorrrur. $ourr. tvteroauipac.{6ra
lorlotqduruort n 3KBLIBaJIeuruofi Ao3 rrpu BHerrrHeM o6nyveuuta. Mero4br 3auIHTbI orLtoH[3Ltpyrcull4x uslyuenufi. llpe4elrno Aorlycrr4Mbre Ao3br r43nyqeHr4-f, Arrfl
HACENCHLI.,I.

Cn.ssr
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I,IHOOPMAIII4OHHO-METOAI4TIECKA,fl TIACTb

JI[ITEPATYPA

OcHosHaq:
l. Jleulenro, B. f. Melrull{HcKaf, z 6uonoruqecKaf, Qu:uxa : yue6Hoe

uoco6ue /B. f. Jlerqenxo, f. K. Llrru\. -MH. : Hosoe 3HaHue; M. : I4H@PA-M,
2017.- 552 c.

,.(ono.nuurelbHac:
2. Pety,uzon, A. H. Meauqr,rHcKa, u 6uororuqecKa{ Qrasuxa : yue6nnx /

A. H. PeNaragos. - 4-e v3A., nepepa6oraHHoe r.r AoronHeHHoe. - M. : f3orAp-
Me4ua,2018. - 656 c.

fIEPETIf, Hb TEM AJT' CAMOCTOfl TEJIbHOI O I{3}TqEHII.Jf, CTYAEHT OB
I.nar KaK orlTlrrrecKafl cltcreMa
Arxouo4arJvrfl, ula3a. He4ocrarru ouruqecrofi clrcreMbr rJra3a 14 Lrx

KoppeKIII{f,. Ocrpora 3peHuq. rlyncrnureJrbHocrb rJra3a K cBery Lt rlBery.
Mexanusrvr a4arrraL\r4u rJrasa K pa:luvuofi ocseq€HHocrr.r.
ocHoBbr 3pr,rrenbHofi peqeuqzu.

3reueHrur Qoro6rroJrorrr H.

@oto6uororldqecKl{e [poqeccu. Ocuonu SoroAr{HaMr4rrecroil T eparrvr4.

METOAI,TqECKI,IE PEKOMEHAAIII,PI [O OPTAHII3AIPII II BbIIOJIHEHUIO
CAMOCTO^f,TENbHOT PAEOTbI CTYAEHTOB IIO YIIEEHOII AI{CIU,IILIIIHE
Bperur, orBeAeHHoe Ha caMocroqrenbHyro pa6ory, Moxer Lrc[onmoBarbcq

o6yuarorqvMttcflHa:
IIOAIOTO BKY K NC KII UNTI, IA6 OPATOPHbIM T4 TIP AKTI4II E C KI{M 3 AHf, TI{,f, M ;

loAroroBKy K KonnoKBrryMaM, 3arreraM ra no y.re6nofi 4ucqv[nuHe;
npopa6orKy reM (noupocon), nuueceHHbrx Ha caMocro{reJrbHoe rl3yqeHue;
perxeHr,re 3aA.aq;

BbI IIOJIH eHHe HC Cn eAOBaTeJIbC KI,IX U TBOpr{e C K UX ZagaruUfi;
rloAroroBKy reMarr4r{ecKr.rx AoKnaIoB, peSeparoB, rrpe3eHraqufi ;

BbrloJIHeHr4e [paKTr4rrecKux zagaruufi;
KoHcrrerTr,rpoBaHr.re yue6uofi nlrreparypbr;
noAroToBKy orqeToB;
cocraBneHr.,re o6:opa nay.trofi nraTeparyphr tro :a4auuofi TeMe.

METOAruECKI4E PEKOMEHAAIITM rIO OpfAHI43AIII,il4 L{ BbITTOJIHEHI4TO

vtIPABJrfl EMoIZ CAMO CTofl TE JIbHofi pan orrr C TyAEHTOB rro yrrEBHori

AI,ICItr4TIJII,IHE
Oc HosHsre Sopnau opraHr43a r\vu y ilp anrqeNaofi caMocrorremsofi pa6o:rrr :

HarrkrcaHr4e H rrpe3e HT ar\Ltfl pe$epara;
BbrcTyrrneHr4e c AoKnaAoM;
H3ytreHrze reM u upo6leu, He BbIHocHMbrx Ha neKrlr4r4;

KoHcneKTI4poBaHI4e rlepBorrcror{Hr4roB (pas4enon xpecroMarufi, c6opulrKoB

EuoSz:r.rqecKHe

AoKyMeHToB, MoHorpaSuir, yve6Hux uoco6ufi ) ;



KoMrrbroTepHoe TecTr4poBaHr4e.

KoHrpolr ynpaanreuofi caMocro.f,rerusofi pa6omr ocyqecrBn.rrercfl B
BTIAE:

KoHrponbuofi pa6orsr;
I4ToroBoro 3a[flTLrfl, KonJIoKBI{yMa B Sopue ycrHoro co6ece4o Ba;g1vrff)

rrncbMeHHofi pa6orbr, Tecrr{p oBa:aufl;
o6cyx4euux pe$eparoB;
3aulr{Tbr yue6urx zagauui.t;
lpoBepKr{ peQeparoB, rlrcbMeHHbrx AoKnaAoB, OTtreroB, peqe[ToB;
TIPOBEPKI,I KOHC TIEKTOB NEP BO I,ICTOq HHKOB, MO HOIP A$Ufi U CT Ar Efi.;
krrl4uBu Ay a.nru ofi 6ec elu.

IfrprqrHr [pAKTI{rIECKr.rx HABrTKoB

1. Pa6ora c ocHoBHbrMr,r [r3Mepr.rreJrbHhrM u npulopavu.
2' rrput,'eHeH,e @u:n'recrcux MeroAoB An,. orpeAene Hufl xapaKreprrcrr{K r,r

rlapaMerpoa 6raororlrqecKr.rx o6rex:ros.
3' YcranoBJIeHI'Ie JloruqecKofi cs.f,su BrtHflHufl pzBnr.rrrHhrx SaxropoB HacocrorHlre 6zolorz.recrofi clacreMbr.

frEpEqEHb r,IC[OJrb3yEMOf O OEOpyAoBAHr.r.fl
Kouurrcrep, Br.rcKo3r4Merp ocrna*4a, ycraHoBKa pe6uu4epa,

sneKTpoKap4uorpa0, reHeparop [epeMeHHoro roKa, gneKTporhr, Mynbrr,rMerp.
alnapar VBr{-reparr*.,, a,,,rapar An, Mecruofi 4apcoHBaJrr.r3arr,r.r, TepMr.rcropbr r.rTepMolapa, iloltflpuMerp, SorosrexrpoKonopr.rMerp, pe@paxroMerp, onrrE.recxzfi
MI{KpOCKOrr, KaMepa fopxena, na3ep, 4zopaxqproHHa' pe[rerKa, 3KpaH.

rrnprqrHr r,rcrroJrb3vEMhrx cpEACTB Ar,rArHocrr.rKrr
fitt,- guarHo crLr Kr,r KoMrrereHqufi rEcuonb3yrorc{ cneAy}oque S opuu :
1. Ycruas $opua:

ycrurrfi onpoc;
2. flucrweHHa.r Soprraa:

TECTbI;

KOHTpOnbHbre olpocbr;
KoHTponburre pa6omr;
rIlIcbMeHHEIe orqerbl rlo ayAHTopHbrM (4orraarunravr) [paKTr4qecKrrM

yrpaxHeHH.'rM;

rrr4cbMeHHbre orqerbr rro na60paropHbrM pa60rala;
pe@eparu;
3. Ycruo-nucbMeHHafl Soplra:

orqerbr no na60paropHbrM pa60rau c r{x ycrHofi sarqurofi;
3AIICT;

4. TexHu.recxax Soprr,ra:
SneKTpoHHbre TecTbr;
Br43yanbHrre la6oparopHbre pa6orrr.



llcno"nr3yEMbrr METoAbr oEyrrEurur
Jluuefi uufi (rpa4uqHounuft ) MeroA (rexqu-a, rpaKrrlrrecKr{e, ra6oparopH6re

r,I ceMLrHapcKue zauxrux);
aKTr{BHbre (uurepaxruanue) MeroAbr:
npo6leuuo-opl{eHrl{poBaHHoe o6yveuue PBL (Problem-Based Learning);
HayrrHo-opueHrl{poBaHHoe o6yveHne RBL (Research-Based Learning).

[EPEqEHb JrEKrIr4fr
I cervrecrp

1. Erao$z:uxa KJrerKH.
6uororu.{ecKr{x ueu6paHax.

l{.r.re:aus nepeHoca v Szsuvecxze flpoqeccbr B
@Hsr.I'recrue csoficrna 6,ororu.{ecKl{x rrreirr6pan.

Tpancuopr BerrlecrB rrepe3lpaucuopr BeIrIecrB rlepe3 6uororu.recKLre ueu6paurr. AxrusHrrfi rpaHcntpr,
uarprafi-xutueF,stir Hacoc. OoprrazpoBaHr4e uerra6panHbrx loreHrra€uroB KJrerKr{ B
TIOKOE LI

I.eitcrsus.
2- @Hsz'Iecxue ocHoBbI oneKTporp a$uu rxauefi 14 opraHoB. Ocuonrr
3neKrpoKapAl4orpab^ .Onpe4eneHl{e aM[JruryAHbrx r,r BpeMeHHhrx [apaMerpoB
3neKrpoKapAl{orpa0rn. 3lexrponpoBoAnMocrb 6uororu.recKr.rx rxaHefi rpu
Irocro.flHHoM I'I [epeMeHHoM 3neKTpr{r{ecKux roKax. I4naue4anc. BoegeficrBge Ha
opraHI'I3M BbICOKOqaCTOTHbIX TOKOB H sneKTpoMarHr,rrHErx nonefi. I4zytetue
MeroAoB u afrraparypbr Anc BbrcoKoqacrornofi repanuu.
3' Vlouuzupyrcqee Iz3nyyeHlle. OcHonu Ao3r{Merpr.rr4. Topuo:noe 14

xapaKTepucruqecKoe peHTfeHoBcKOe U3nyqeHr4e. 3arou Mosru. Csoficrsa
peHTreHoBCKOfO I{3JIyqeHI{.rI U ero ucrroJrb3oBaHr4e B MeAr{rluue. PagrEoaKTr4BHOCTb.
3axoH paAI{oaKTI4BHoro pacnaAa. Pa4uonyxnr,rAHbre MeroAbr Ar,rarHocrr{Kr,r v
ryvenofi reparuu. losuuerpur. Mero4rr perr4crpaqr4u uoHusupyroulr{x
usryueuufi.

fIEPETIEHb IAEOPATOPHbIX 3AH.gTI,Ifi
I cervrecrp

1. Axycruxa. Xapaxrepr4crLrKr.r cnyxoBoro oqyqeHr4q. 3ayr, ynbrpur3B yK 14

rau$pasnyrc B AI'IafHocrHKe u reparrr4v. JI.o. 1. Cscrue crre,.rnArr*rnriB Ar,rafHocTHKe u TepalJlr.]rl. JI.p. CHsryre crreKTpanruofi
xapaKTepYICTLtKkI yxa H a llopo re cJr br rrrr.rM oCTr4
2' B-flsxocrr xI4AKocrI4. MeroArt olpeAeJreHr4.r Bs3Kocrr{ xzAKocrefi. JI.p. J\t2.
onp e4 eneHr4 e B.rr3Kocrr,r xr,rAKo cru BrircKo3r.rM erp oM ocrn artr4 a
3. flonepxHocrHble ,BJIeHLI{. Mero4rr orpeAeneHr4f, xos6QraqqeHTa
rloBepxHocrHoro Har.flxeHrl xl4lKocrefi. I.p. J\e3. OupeAeneHr4e xoe$QuqgeHra
TIOBCPXHOCTHOIO HATf, XCHI{.f, XI4AKOCTI.I METO.qOU PC6UUACPA
4. @rzszqecxue ocHoBEI oJleKTporpa$uu rranefi v opraHoB opraH173MarleroBeKa. Ocnoerl 3neKTpoKapAl4orpabru. Onpe4erenrae aMrnr.rryAH6rx Lr
BpeMeHHbIx napaMerpoB 3neKrpoKapAr4orpat'^r. II.p. Ns4. @usuqecxue ocHoBbr
3neKrporp a$uu opraHoB u rxauefi . I,lsyuenrae pa6omr 3neKrpoKap4uorpaoa

trpr4 no:6yx4eHUra. MexanzsN,r feHeparluz rroreHrlr,IzlnoB [oKo.rr Ll

1.

l.



5. 3nexrpoupoBoAlaMocrb 6uororaqecKrzx rrauefi ilpn rocro.,rHHoM u
nepeMeHHoM 3neKrpl/FrecKllx roKax. I4uue4auc. JI.p. Ns5. Onpe4eneHze
3aBr{cr{Mocrr4 HMrre,qaHca 6uoloruqecrofi TKaHH or qacrorLl ToKa
6. BosgeficrBl{e Ha opraHI43M BbrcoKorracrorHblx roKoB u 3JreKTpoMafHI{THbIx
nolefi. I4ryueuue MeroAoB Lt amraparypbr 1.nfl BbrcoKoqacroruofi Tepanr{H.
JI.p.Nl6. I4ccle4ona:a:ae Ha[p.rlxeHHocrr.r rroJu r.r HarpeBaHr,re BerrlecrBa noJreM
arrrTap ar a YB rl-rep artuu
7. Perncrpaqua 6uoQH3I4qecKLIx rapaMerpoB. TeprraoeneKrpuqecKkre flBreHprfl,
I4x I{c[oJIb3oBaHI,Ie B .qarqr4Kax. Snexrpu.recKr4e AarquKr,r reMrreparypbr. JI.p. Nl7.
SrexrpuuecKue Aarr{uKu reMrreparypbr
8. 3nexrpouarHl,ITHble xore6atruq u BoJrHbr. Bomroerre csoficrna cBera.
Ilonxpra:a\larcBera. JI.p. Ns8. Oupe4ereHrae KoHueHrpartvtt orrr,rqecKr4
aKTLIBHbIx BeUIeCTB IIOn.f,pHMeTpoM

9. 3axouu nornouleHkrfl. Lr paccerHr{e cBera. OcHosH Qororonopr{Merpr4r,r rr
cnexrpoSoroMerpplu. JI.p. J\1b9. Oupe4eneuue KoHrIeHrpa\kru oKparueHHbrx
pacrBopon Qoroxonopr.rMerpoM
10. feonaerpuqecKa.r oIIrI,IKa. PeQpaxroMerpuq. Onpe4ereHr{e KoHrIeHrparlvv
pacrBopoB c rloMolrlbto peSparroMerpa. Ilpuuquurr sororoHuofi o[Tr,rxrr.
Su4ocxonux. JI.p. .Ilbl0. Oupe4eneHr{e roKa3arenq rpenoMJreHr4q xr{AKocrr.r
peSparcroMerpoM
11. Onrn'Iecrat MHKpocKotIHfl. Onru.recxafl cucreMa ura3a. BuoQu:HtrecKue
ocHoBhI 3peHl4r. JI.p. Jlbl l. IrlsuepeHue napaMerpoB Miurbrx o6terron c roMorrlbro
Mr{KpocKona
L2. BrrHyx4eHHoe I,I3nyr{eHI4e. Jlasepu. Csoficrsa niBepHoro r43nyqeHr{r.
flpuueneHne JIiBepoB B MeArrrlr{He. JI.p. }lbl2. Onpe4eneHr4e Anr4HH cserosofi
BOJrHbr na3epHofo r,r3nyrreHr4fl c rroMorrlbro guopaxquosuofi perxerKr,r

fIE PEIIEHb TIPAKTI,ITIE CKI,IX 3AHqTI,Ifi
I ceuecrp

l. Bne4eHIae B Su:uvecxnfi ra6oparopnrrfi [paKTr.rKyM. Mexauu.recxue
rore6anur H BoJrHbr

2. .f,ueHze [epeHoca B xrIAKocr.rrx. @Hgra.recrne ocHoBbr rr{Apo- v
reMoAI{HaMI'IKu. @ugzqecrze ocHoBbI rHApoAr{HaMr{KH z4ezurruofi u sssroft
XLIAKOCTU, OCHOBbT pr IeMOAHHaMLIKT{

3. (Draguqecxue cnoficrsa 6uororz.{ecKr,rx vreu6pau. TpaHcnopr BerrlecrB
rlepe3 6uolornqecKlle ueu6panu. Axrt,tsHHfi TpaHcnopr, uarpufi-xaruesHfi
Hacoc. <DopuupoBaHl4e ueu6paHuux rroreHrlrlzuroB KJrerKr4 B roKoe v npg
noa6yx4enuu. MexaHH3M reHeparlzu noreHrluaJroB rroKof, u geircrriux
4- Topluro:noe H xapaKTeprrcruqecKoe peHTreHoBcKoe r43ryr{eHr4e. csoficrsa
PCHT|CHOBCKOIO I,I3NYqCHI,If, I4 CTO PICTIOJIb3OBAHI{E B MCAI4IILIHC
5. Pa4uoaru4BHocrb. 3axoH paAr4oaKTr4BHoro pacnaAa. Pa4raonyxJrr4AHbre
MeroAbI Ar{arHocrutKut kt ly.r e no fi Tep arrr4r.r

6. Ao:ravrerpua r4olr43Lrpyrculero LrcilyueHufl. Mero4u perr4crp arl4u
u oHkr3upyro ulr{ x u:lyv e n n fi



rr p o r o K o JI c o f JIA c oBA Hrlfl yrl E E H o rI n p o r pAM M bI

Ha:nanue yue6Hofi

ArrcquflnuHu, c roropoft
rpe6yercx corJracoBaHI{e

HassaHue xa<$e4pu

llpeg;roxelaus o6
I,I3MEHEHI,ISX B

coAepxaHnra yue6Hofi
nporpaMMbr

YtIPEXACHI,I,[
o6paronaru.rfl rro
yqe6nofi Arrcuulnl4He

Pemeuue, [prrHrroe
xaSegpofi,
paspa6oranureft
yve6nyro rporpaMMy
(c yrasaur.reM Aarbr r.r

HoMepa upororcora)

1. Hopuamuar
Qusuororur

Hopuanrnofi
Susuororuu

Ilpe4noxer.vir u
3aMeqaHr{fi ner.

rporoKon Ns 10 or
{8. 05.2023
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